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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem that the 
resonance frequency of the antenna of a transmitter is 
varied by a neighboring object or the transmission 
output. 

SOLUTION: An antenna of a transmitter of the radio 
station is matched to an output impedance of a power 
amplifier by adding an impedance with a variable 
reactance. A processor adjusts the variable reactance of 
the impedance according to an output signal of the 
power amplifier. The processor calculates an optimum 
value of the variable reactance according to a 
measurement of the output signal of the power amplifier 
and stores those values for those measured values. In 
this way, a table is created, so that when the output 
signal is again measured the processor can use this 
table to determine which variable reactance will lead to 
impedance matching. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA7PaW6oDA41 3352260... 2006/04/1 4 



i 



™'S PAGE BLANK 



(USPTOI 



(19)B#B^HFJ?(JP) 



IS 2001-352260 

(P 2001-352260 A) 

{43)&ma ¥J^13^12^21B(2001.12.21) 



( 51 ) Int . CI. 7 




F I 




H 0 4B 


1/04 


H 0 4B 


1/04 B 5J045 








E 5J100 


H01Q 


13/08 


HO 1 Q 


13/08 5K060 


H 0 3 G 


3/30 


HO 3G 


3/30 B 


% 


tsw * io o l ^aigmiig 


(^2 91) 




4$H2001-79297(P2001-79297) 


(7i)twtaA 


390039413 










(22) i±ilSI B 


¥BK13^3M19B(2001.3.19) 




SIEMENS AKT I ENGESEL 








LSCHAFT 


(31)ffi$fc«±S& 


g^f 00105812.2 




F-f D -80333 5jl>^ 


(32)^fcB 


5pfigl2^3^18B(2000.3.18) 




> V 4 v'rfr^^v f^—?*? W 2 




1 EWWSfF/r (EP) 


(72)^# 


















> F^i—r 14-1^-*— 








100061815 








#a± *m mm 











(54) imm&m m^*mm-?zt z st><Dmum 



(57) [S^] (fl^IE*) 

m-^mm mtiiz x%nt vx u * o . 
# f# tt s * ^ -r 5 z. t w x 1 & . 




(2) 

1 

im&mii mm-t^mmmm-r^^mm (2) 
%m£m$titzm^&m<m?z>mi]mi%%i (4) 
mmtimmm (4) ©^ bm^mmm^izm^ 

xmu^xumm^mfc-tziimmw. (6) 

*m%:mTZ>tz8)<D7y^f- (12) i:$*-r?>^ ff-*§ 

>X (11) i:, 7^n^-iri?*;i^g|g§ (9) 

(10) t&fbl^^ 10 

mm4>yz-?y* (11) ttT^^ (12) ti^ 
mmm (4) i:©^^^-?::^ 
buibt^-u^-^^^;^^ o) temtmmm^* 

do) mmrv* frm^r*&mis 

Tmi83-f >tT— ^*>X (11) fflqI^©UT^^>^tr 

[Sf5t<lS 2 ] iuIBT-D-b y-y (10) BuIBt^* 
;Hf^-t bfc* s ^TtulBl' >£ — ¥>X (11) ©"51^ 20 

it^iR i izmmcDMum. 

[«*JI3] BulBT-D-fey+t (1 0) it, jtuIB-f >t 

-^>^ (id ©pjs©'j7^^>^t^f-r§ft®« 
lutein -try -y- (io) t^-y^^m-t^^m^ 

bT:fc!^ 

ir-Zil'iciot, mflB-r >tr— (11) ©ql 
^©UT^^v^C^f-r-Sft^. W^©^^^;Wf-^ 30 

m^x&mtimmm (4) ©tti*is*i©ii^©Mt 
izmmis-zmztiz m&m 2 c 1 3«©*sii§ug. 
im&m 4 ] fuiarn -t ^ -y- ( 1 0 ) a, mibt^* 

is^wu-r^t), cntctoTBuSB'T >tr— (l 
1) ©qf^OUT'^^VXfit^^^nsiS^l ifc 
{£ 3 £i3«©«§U§. 

[at*il5] Hu!3«i^{i. #|SH4*£i§rS§ (5) 
(8) fc£*bT:fcfK 

Btji3^[Ri'ffiig-&fi (5) ii, m.timmm (4) ©sutB 40 

^«^#£:r*Ht^i:b-C«2;i&tB§§ (13) tfe 

au 

§am?ji&tB§§ (13) «u s**tes§ (4) (D^mmi 
Su§3io»se (6) at % ^K*ff**^sm^e.®#b 

iuI3*^-§i (8) tt, ^KM#§BE£*#bTfiiOT<i^ 

Hui3a*tf*ss (4) hu a*t*si»«wifcb. 

fe^otHJAl^^MtSil^ 2 4 CfBtt© 50 



#W2 0 0 1-352260 
2 

ill. 

[If 6 ] iftffi&ffUS&tlllffga (18) L 1^ 
S (1 9) StUT*i, 

ftTSBinJt&fll (18) fciu iiuf3«;*jiftig©il&SS«fc£ 

buib*^s (i9) m»g&mm-&m&\sxmiRm 

gasBtt^JBHS (17) au 
ifctfrj-cMtsm^a 2 sfett 4 t§3«©Ms®. 

5 (2 9) 7Pt9it (30) kfeSLTt!), 
affB^oy-^s^i/gHfcs (2 9) fci, 

(2 8) ©mifB^Jffll^tU-Cffl^ hif*ry^;i/ 

itul37°D-feyt*- (3 0) tt, «*rif*I££ (2 8) ©*Uf# 
fc, HuiB'T >tr— (3 1) ©"5J^©U 7^£>;* 
fcfcffrKSMlHi^fc: b&tfoTlMM-SlllJjSH 2 * fcfci 
4fctB*©«§UH. 

im&m 8 ] ftJlB-f > (1 1 ) tt % X^f >y 

But3X-f ^5 : -?:lul37'n-tr>>D-^e ) ©{g'^(c 
Lfc#oTfW»-rs«^8IS.3.= y h (3 4) 

^w^ra 5 7 * -eovi-rna* i miiztsm&mmm. 
im&m 9 ] fuf3-f > (id a, /j>«t < 

hi> lo©^^7V>^43«ttK'>«e< tfe 1^ ><T^ 

HufB^MfSlJ-— ^ r- (3 4) iiuf3©'J>&< hfc 1 
o©^-v/^>^©^-^y?i>-^>xSfc{iBiif3©^'5:< t 
tloc-f^^o-f^i'^^ ^l£'J>&<i: 

6 10©*-wS:>^;fc < fc^l^'>&< ilk l-D<D-i>¥ 

* * wt^zmm-f £ c tic ioT^Mi-s^issw-r 
[si^iiio] mm-ov-<y>x (i d tt % tis 

K{f -Sf #yij.- y h (i s BufB^-f >7 D7 h 'J y 7°i®S&H 
{cfeSfi^-^. mJlBT-D-feyy (10) ®{§^tcbfc# 
oTSiJ»1-Saf*iB 5 *6 7 *T-©v^-r^^^ l^tcSBfg 

[^B^©p|ffl55;I5iBJ] 

[0 0 0 1] fi£*©SEf(f**lBtt, W*B 1 ®±ffi*ft 

[0 0 0 2] GSM (Global System for Mobile Commu 
ncations) X-it, #il^®7>rtli, mi£.<D$mm 

[0003] &w<Dm&m>m 1 ©^ep^-^f3«^n 
fc^w«BE^*-rs. a ^ ^ j^fs-r s tz vxDmmm © 

izmi}$.tz&m&ite'(>\i'-tr>x*mmirzziiKi£. 



3 

ff^E&it (VSWR=Voltage Standing Wave Ratio) 

©*a5#-#i£{i £ n s „ c ntt; n- * r- y ©*$ & w a -r 
^scdsws * icMst-r 5 ^s** v> * e> t- 5 o 

[0 0 0 4] T{4ffl*g££oT*$gBJ3cD£e>& 53tS 
CO 0 0 5] 7Dt^ti^T> 

fb£;ft,S. 

[0 0 0 6] ££C7-D-t yt*-##$j;£{i6£*fLT, 
if££*i/fcfiI£iaf»U c*i£<fc-r>T©*>Hc©8iJ5£«# 

[0007] ctitasK, ^rqHi^s^ffifflbTtB 

m T £ «> fc ffi ffl £ n a z i: ii WW T? ft 5 o 

[0008] $ e> cm^tf *is®s$i®!©sMS®ffi b 
mtiwmmtj >v—$r>z&mm-rzz£{tmmx-& 

[0009] $ e>cm*ii*is®^g!oSES{£ffl b 

[0 0 10] mm<D**;*i/t> i:a>y?*h*&mis 
T> Cft£©3r-W^>*:fc.i;tM >y^*©"5*>©V^ 

-?fr*mmmi0tT s - 1 c «t o t bj^© ■$> £ 

««Ef * C i: tt**J "C ft 4 . 

[ooii] iR— asicfcfc^r-w^^v^jfc.fctM 
* > * #<IS'J C pjfg& * v ; v> * £ £ V -f > ^ * * 
4 nj^© U * >^{C^bT^ffl^i) Z fctttKlTf* 
5. ClxtC^oT'f ^V^tc^b-r^S^llSSSR 
?©Rfc»«!lcffi«-r6;:fc#TJS* fe*«jfcaftW*J; 

[0 0 12] ZtititftUZJ >t-^>*©**;v>* 



(3) 4^PS2 001-352260 

4 

[0013] xftwommmzmffiuivki,, wticp 

b<iftB^i-s 0 

[ 0 0 1 4 ] KB 

&®mmiz. ^©±ttiMX£<g®Trsfe«>«§;i-f «t 
•)/>^'5;T>7 i ^sgjibTiatt^nTt^-i>. t>^^ 

S. -^n^x-CCTV^^-fis -f >tr— ^>*i: bT© 

[0 0 15] T>^±(D^ >t— ^'>X(i N Z<D?>^ 
^©£<£&S*tgtf5{cj;oTg*b-r3. ^ftfcfcc©*f 

It. 0H*.«3s gF*3©3'J©J3H#K *fcttai©AIBTf» 
£. Ch^CMlt^ 7> : ri-<D'( >tr— ^>^©^ 
{b{c@SbTT>7 i ^-©«^^IS©^bS§l^®c 
-r. r>^^-©^ >tr— ^>x(4s 7>rt-engttii 

[0 0 16] c;tffllWll &ttttfl£<z>&eHic«^ 
T«*tftaS©tB±f«^©«^S^^fg^i: bTjtie 
1-SChT*ftS. '©c §{l^tc«fci»«®«:S{s 

T- » «: v>» ' ©i^S^^lfs tb* *m&ir% 
30 [0017] ^^nsm^caj^-^^vMg^ s±f 

[0 0 18] v-f ^nij[i?x?c^t'f >tr— V> 
40 XS-&tv>d«fci:tt, lo©«EBA»&»l©«5B^ 

i3%iCT?tt«*fl»««©ffl*fli*67 , >?^«*© 
S^*i|g^Sfe©©B5*l^{*T-ifcS 0 S^WH:, « 

n*of|*©£W*»»^ b$:^cfc5£-r2>c:i:-£-&5. 

it (vswr) vswRAS]^(t^^^^St^^^t<t 

^^OtitfRlt^nS. 0O^«6*H©VSWR 
14, ^i*©3dB, -TlZt>%5 0%1fiEiMZftZ>Z£ 

so 43iti*-r5 0 



(4) 

5 

[0 0 19] «*»(iSOtB*«**-^©l"<^'tilt 

mirztzisb(Dmm&, ^t>®z>&mn*m®m (agc= 

Automatic Gain Control) S ^ ^T'SSo AG 

Hi***^ HJ*«a©«^ b 
fc#-oTC©M#SJEfci:, VSWRmtt^K-^ 

[0 0 2 0] 01tctt^«^©rDy^HB§0#^£*t 

U— A£7fcfi£-fS. tR— fttCfcfcgiJ©^— 3>h'a 
[0 0 2 1] asra2ttJS2 5 ff -*A#ffl!lS*bT# 20 

So 5 s — ^Slfr&SO***^*;!/?*— **MJ--A 
CM bT ^— ^ ^ I- U - A Id *5 It S 0 fc£IE&?g <6> 0 IC -fe 

>y b-rs©-e&So 

[0 0 2 2] |R— WCttS'JoSWASC'bffiffl'miBT?* 
So GSMt-iiGMSK (=Gaussianminimum shift ke 30 
ying) GMSKT-fc£^-* tf v MttMR 

«jRKs» b Iff hov^ftfrtfiT-fettfro 

v>Jl«{i^T-fcS„ JgSWKff&iiSfg^ttogffcjtf* 40 

^> o 

[0 0 2 3] £H3ftfc<a*i±ogefc«;fc#H»4©8 
U*«te8*n4. «#JBH«4tt£!ISft*:flre 
^ «^S8A»&«*l(»BS4CD*2X*flata3l6bfc 



#H2 001-352260 
6 

1 2i:, tv^^-i 2ca£?u»«!snfc-f >v—y>z 

1 ltcfiistvs. ^>t-^>xi itt % qj&©y 

^>K-^HIt T>7^ 1 2 hi^gl 

^>x©*SE0dfi©t.(sif^-ro 

[0 0 2 4] m*tftfflSl 3BU te^tifcS*^* 

ttinjHi«6a>j|iix*«iia«as**i*. iu»mm6a. 

S„ ^©a^SffiJiSEiSTir'^SiJ^i-So 2ra£gg6 

■TSo t^8*ttits©ttN a»to*:*a»tt5£* 

V>fiJf#A s ^L' — ^©S^ft © «> te'&W1z if 6) T-fc S . 
[0 0 2 5] 7"*-P* r -5 s S?*fl'*ife»9BU -©ftjffll 
«^ St 1 ^ * ;W1^ C ^^-T S. 5*3> * Mm^t-o g £ 

$ttSo rotfitiott, ccD^^^Mf-^t^fbT 
-Y l l©-f >tr— ?>x$i%.*9tW-1rZo 

^cbTm^cftxa^MASfgwfcfecrv^^-i 2 

[0 0 2 6] H2fcttx *»WCJ:S3»««I©SB2|UK 
v-f ^07*>ffe5r- *#1 4Uu tigl6 0i 

s-rsfe»tffiffl$nso ^^nfcM^-tto^n^ia 

g§l 6^e.S^ii*S^l 7 (Dm 1 Aijffll^fijii^ns. 
*±»ti*i^l 7ttCOS»Sftfcfifftl*«l 9*>f> 
flDffiiaW^fc bfe^oTtilit-So c©ilili$*xfe{8^ 
ttog{C7'>7 i ^2 4t, T>^^2 ticmimMzft 
fcj 2 3 hUe^l^nS. 'f 

2 3tt, 7>rt24©^>K-mh, SftiiBS 

tiSo iR— fltJCfi, -f>K-m2 3Si*iHlgl 

7 t7>rt 2 4 i:©Rgk:iS?ij«isrr3 c h^piig-r-fe 

So 

[0027] mxmmm 1 7 *» 6 « 1 itj^fiaAsjn^ii 

1 8t^$ttTV^S. Z.(D=r— ZmiWA^ 

Si 7 ©»^®©m^Sn»sm 1 8neiSrs« in» 
if 1 8 fttdffllSiPr^ MEc^sna. 



7 

m^m^-t^m^i 9c<Eas*n*. m&mi 9 ©a 

-7 s ^AXilS2 0*e>7"D-fe.i/-9-2 ltgiSix 

2 3{cMt-Sg®3&'f >t-^>X|^*tt» 
t5. -3ffC«WrD-by*2 1 

2 3 tteS$*i5o -f >fcT— 2 3 tzm^HSMzL— 
yhSSLT*?), CixJi'f >tT— ^>^2 3©nr«U 

u-bsz-9-2 3tt-f>K— ^>*2 »s-rs. 
[0 0 2 8] H3ttt*«flBOSB3SES6^IA*^tit^ 
3. t 1 — *i®2 5f£^f|§§l TtCfejS^ns^r^^;^ 
-^^bU-ASJBJSK-i-*. «W»2 7tt, Z.O)=rV* 
JV^-pX b U-Afc«t-DTJaa«81SS2 6*»6S!l*-r 

S. «*Jf«S2 8tiU £©WI*>lfcflH»*, ro-fe 
y*3 0*6M*-r*«M«*K:bfc*«-3TflWi-rs. 
tlM3ftfcft?ttoff£tt£J|flS2 8©S§ 1 tHfcflJ* 
?,7>rt3 2i:, 7>rt3 2C15lJ^$nfe'f> 

t:-^>^ 3 1 tizmmztiZo ±.%&t.mmi£<< >tr- 

^>^3 1lt 7>t^3 2fcBG*J8tt*-*£i:#nrt& 

T-feSo -r >t:— y>*3 ltt, T-y^-j-oM >tr— y 

>*i:, «**8«»2 8©ttl*'f >K-^>^t*«E^- 
"T5 ft, £ftfc.«fcoT«;to*g«»2 8*»& 

T>^^-3 2^©e*©S;btej£#3ifiE£ft&o 
[0 0 2 9] e£Jgfi88 2 8<Dm2t£t>mi£7j-ay- 
5 s 3?*;i/SEftS2 9t:aiR$nTV^*. m±riffli§§2 8 
©g^S*^©Sm«ir^-o</-7 ; ^^;i/^^2 9 Jc 
<Kai£ft3 0 d©«JEfcfc> «^7ii*il§2 8©H^©ffi^ 
«*S«f«f*«-TC^S. T3M3<y-7 ; ^^;i/^^2 9 

-fey-y-3 0 £!)gj££ft£>. 7'ut-y*3 0 te, d©^* 
Mi^£*fbT, ^>tr-^>^3 

3 1 OB:M5 2lB*rtB! 
t<toTS*ii*lS2 8lzmfc£tiT&*). £ftJCJ;o 
T#JMi^#S;^BS§2 8£3&tB2ft3o -f >£-^ 
>X3 lfcfcfcfIHf*G.3l:x-y h*sg!^$n-CiJDs Cft 

tt^>tr— ^>*3 i©pf^©'JT^^>^S:iS;^b, 
£ft(c.fcoT«MMS2 8©Hi*-f >^-^>^i:©S-& 

[0 0 3 0] 04£fcfc-f >K— y>*3 lCDlHlKi^ 
£ftTO£„ c©E|g&iaa:-f >K— ^>^1 li5«fc^2 
3WLT*tat-fcS. <g^#UU---> h 3 4fct{s^ 



(5) ftffl2 001 -3 52260 

8 

3 3 & 7 D -try If 3 OfribgittmZx. fg^3 3tCLfc# 

3 4{id©fe»tc^i' 4 33«fcV;*-f yf5 6, 5 
8, 6 0, 4 5, 4 7, 4 9*5«tV5 1 tCg^£ftTV> 
-5. ffi^ffifflJL^y h 3 4&Ztlt><DX-< y^-SHJH-r 
5. 

[0 03 1 ] X-f-yf 5 4, 5 6, 5 Sjoitf 6 Ofcfc, 

-f y^5 4*J;Vffl*«6 2Jc&i^£ftTV>3o d©t±l 
aflStk Jgfggg 2 8 ©tB^iW h T 3 2 

tix^i. utmxxitj^y?* 5 sizm 

ftT»^5o *-f**-5 6(£{fe#T-fcfcf >*^*5 1 

4 8 fcfcSBttSft-TV^. -f ><$^* 5 7{ifb* 
fttT-^fcg^ftTV^. -y^5 8 lifted T-fci: 

20 -< 5 9 t^J y^6 0 ilCgg^^n-rVNSo -i 

yytrzs 9&mj5x&7— xicmmztix^&o 

OttflfcrCttT— *KSISSftT^4. 

[0032] ■<>tr?*zmm®&£&^xnm-t?>tz 

Z(D&otii®$8&7jiZtlX^2>o ®g&7 0CDA*fflStt* 

+/^>^ 7 1 fcjfiift7 4 i:CStt*nTi->5. 

^ 7 1 li«fttffiK7 2 fc«H**l.T* t)> -©ffilrC 

30 ©JgtfG7 3{i^T>7*7 5©IE©A±;fi!|{3^$nT 

mxtbz>* cntov^Ttt©*»{$ifi5iB^-r?.o 

[0 0 3 3] ffi,tn;7 5l±MT-(i^7>77 5CDl© 
Aftiffilfc, *^7->r7 5©ffi*iWi:t:^M^nTV^ 
So A*;{PJI7 0*t>tt, Jr-V^v^ 7 1 t, ffiini7 2, 
. 7 343J:V7 4i:, *^7>77 5 fc©fttC«toT?fe* 

[0 0 3 4] ^-f>yf4 5, 4 7, 4 9*iV5 1tt, 

40 -So *-WV>* 4 4tt-^T-{iT-^}c:, *fcffe*Ttt 
7c4v^4 5t.tiiljm6 2£.lcmi8i£tlX^Zo 
5=-4 5ttffe^T-fi^^>'^>^4 6 £:;W ->f4 7 fcCJg 
^$^^•cv^5<, ^v/^>^ 4 efcfcflb^T-fctT— ^(cjg^ 
^nTV>5. y^4 7<iffe*T-tt^r^>'V>^4 8 i: 
>>^4 9 fcCgMRSftT^S. +t;t->^4 8lii 

ttdr^yv>^ 5 Ot^-f 1 i:{C^$nTV>So 

>r ^5=-5 uzMnx&T'-xizmmt'tix^Zo 

50 [0 0 3 5] I^O^f >-SfPt>38£V*^;^>**m 



9 

[0 0 3 6] tR-mz&ztHoOM >y?#&£vt*^ 
nmiztt^xi±^v^7>^i-&jK<&mtstix^z>o 

[0 0 3 8] E!6^(±qI^';T^^>^^^^^^ 

she 7 okms§7 1 1 x^xmmztixjo*), -w±^ 

^§11-^5^7 1 £ cfcoTgtt^So 
[0 0 3 9] £e>£5g|&fc:> (shortening pin) 83^ 

^^SJBE*n&^>f ^7 2k*-WV>* 7 3£jg^£ 

T£D^<^{e£*^-£-k#T*§£o S^tr>8 3 
fi-f >^^^>^**1"^p X-f ^7 2fcfc> ±M<D7 40 

[0 0 4 0] B7^ pJ^UT^^VX^^t-^SU 
©^0S#^£ftTV>S o ^>5^kbT<Z>3:JStg7 4 
ttl«S7 5CJ:otl&tSh5. -f >4f** fcUT<DJB 
M t > 7 6 tt^ii 7 4 § 7-X CM CftM^U 

tR7 4fc*>f ^7 7fcgBl»-rSo C©*>f y^-fcttSIS 



? 

2 0' 0 1 -3 5 2 2 6 0 

10 

«7 4C«a»*Sii**-v^S/*4:«L»'&to*T^ * 

y^7 7©$OT£ttLT«U 0 6£^Ti^fc£>k|I] 
[0 0 4 1] EI8^iipJ^UZ^^>^^^-r^^J 

So ®»t:>7 9fcJu ^ISS7-^l:gll^o^> 

8 4^^f 8 21CS1U CWi-eng{*:7-7l:l 
JR<*ft-rv>£o ^8 2£HIS-r£di:£ci:oTqJ 

£ cd^S^S: k H 6 *3 &T?m 7 fc** Lfc^S; k 

; v> ^ £ i&bar 5 £ k £ i o t * e> fcifiSSt" £ £ k #T- 

Hfc^ktfMSTB:**. 

[0 0 4 2] 'J7^^>^a^^nXb»J^7SBlC 
[0 0 4 3] y^dx h U yrS&BSBu Hf— 

>Ym*#^*i > 3 > k ?> * 

[0 0 4 4] rn-feyU-fct, *«^«[C»bT^ tt#b 

to^c©^— ^l/tiawsnfcffitfsvai^snsk. 



11 

[0 0 4 5] z^y-a-tv-v-m >v-y>x<Dnf% 

[02] «tft#«EEK£&£*u ^iSmffitfirX Miff 

t b x mm £ ti s mmmo •? o * * mmm x- $> & . 
[01] 



(7) #PB2 001-352260 

12 

[0 3] mmifirx hmBt^x&mztizmmmvy 

[04] miK.&mmmztiZ'f 

[05] ^ >y^^sg^-r?.[H]K ; &^-r0T-fes. 

[0 6] &&t>£ffi^Jg!i8!;*ftfes a^ii^Utg*^ 

-> * 5; W 5=- 7 ^7- ±<D WX $> £ „ 

[07] ^®£^WfE£®6&e>£*?-S^y:? L T>7 1 
^-CD0T-feS. 

10 [0 8] m&W^W3.**r>^*-&M-$-%*v=f-7^ 
[02] 




(8) 



001-352260 



[0 7] 



[0 8] 






7605 



F # — A (##) 5J045 AA01 DA10 

5J100 JA01 LA08 LA10 LA11 QA01 
SA01 

5K060 CC04 CC11 DD04 EE05 HH01 
HH06 HH31 HH32 JJ03 JJ04 
JJ17 JJ19 JJ21 KK01 KK04 
LL01 LL07 



(9) 



&R2 001-352260 



1. Title of Invention 

Radio station for transmitting signals 

2. Claims 

1. Radio station for transmitting signals, the radio station 
comprising a modulator (2) modulating the signal to be 
transmitted, a power amplifier (4) amplifying the modulated 
aignals, a summing device (6) subtracting a test signal of 
the power amplifier (4) for a reference signal to generate a 
control signal and an antenna (12) for transmitting and 
receiving the signals, characterised in that the radio 
station exhibits an impedance (11) with a variable reactance 
being switched between the antenna {12) and the power 
amplifier (4), an analogue -to-digital -converter (9) 
converting the control signal to a digital signal and a 
processor (10) using the said digital signal to change the 
variable reactance of the said impedance (11) . 

2. Radio station according to claim 1, wherein the processor 
(10) has means to calculate an optimum value for the 
variable reactance of the impedance (11) according to the 
said digital signal. 

3. Radio station according to claim 2, wherein the processor 

(10) has means to store the optimum value for the variable 
reactance of the impedance (11) for the digital signal and 
that the processor (10) has means to create thereby a table 
bringing values for the variable reactance of the impedance 

(11) in relation to different digital signals and thereby 
different amounts of the output power of the power amplifier 



(10) 



#582 0*0 1- 352260 



4. Radio station according to claim 1 or claim 3, wherein 
the processor (10) has means to compare the said digital 
signal with stored values of the digital signal to determine 
the value of the variable reactance of the impedance (11) . 

5. Radio station according to claim 2 or claim 4, wherein 
the radio station exhibits a directional coupler (5) 
transferring a first part of the output power of the power 
amplifier (4) as the test signal to a power detector (13), 
the power detector (13) converting the first part of the 
output power of the power amplifier (4) to a voltage, the 
summing device (€) subtracting the said voltage from a 
reference voltage to generate a difference voltage, an 
integrator (B) integrating the difference voltage to 
generate the control signal and the power amplifier (4) 
generating an output power according to the control signal. 

6 . Radio station according to claim 2 or 4 wherein the radio 
station exhibits the summing device (18) subtracting a 
supply current of the power amplifier from a reference 
current to generate a difference current, an integrator (19) 
integrating the difference current to generate a control 
signal and the power amplifier (17) generating an output 
power according to the control signal . 

7. Radio station according to claim 2 or 4 , wherein the 
radio station exhibits the analogue digital converter (29) 
converting a test voltage as the control .signal of the power 
amplifier (28) into the digital signal, the processor (30) 
adjusting the gain of the power amplifier (2B) and the 
variable reactance of the impedance (31) according to the 
control signal . 
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6. Radio station according to claim 5, 6 or 7, wherein the 
impedance (11) consists of a plurality of capacitors 
switched together in parallel connected by switches of a 
plurality of conductors switched together in parallel and of 
a signal processing unit (34) operating the switches 
according to a signal from the processor - 

9. Radio station according to claim 5, 6 or 7, wherein the 
impedance (11) consists of at least one capacitor and at 
least one inductor and the signal processing unit (34) has 
means to change a capacitance of the at least one capacitor 
and or an inductance of the at least one inductor by 
applying signals to the at least one capacitor and the at 
least one inductor. 

10. Radio station according to claim 5, 6 or 7, wherein the 
impedance (11) consists of a plurality of microstrip lines 
switched together in parallel and a signal processing unit 
operating signals being placed between the microstrip lines 
according to a signal of the processor (10) . 



3, Detailed Explanation of the Invention 

Prior art 

The invention relates to a radio station for transmitting 
Bignals in accordance with the generic class of the 
independent patent claim. 

In GSM (Global System for Mobile Communi cat ions) , antennas 
in mobile Phones are optimised for a predefined resonance 
frequency and a given frequency bandwidth. 
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Advantages of the invention 

The radio station for transmitting signals having the 
characterising features of the independent patent claim has 
the advantage that a change of a resonance frequency of the 
antenna is minimised by adjusting an impedance being in 
parallel or in series with the antenna, so that the 
resonance frequency deviates only slightly from its 
predefined value due to changes in the surroundings of the 
antenna. In this way, the reflection characterised by the 
voltage standing wave ratio (VSWR) is also minimised, bo 
that most of the power is transmitted. This has the 
advantage to save battery life time and it also increases 
the life time of other electrical components in the mobile 
phone which need not to cope with a large amount of 
reflected power. 

The features of the dependent patent claims enable further 
improvements of the invention. 

It is an advantage that a processor calculates an optimum 
value for the impedance being switched to the antenna 
according to a measurement of the output power of a power 
amplifier in a transmitter o£ the mobile phone- Thereby, the 
output power is maximised. 
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Furthermore, it is an advantage that the processor stores 
the calculated values for each measured value, so that 
later, when again the measured value is measured, the 
processor simply takes the previously calculated value for 
the impedance in order to save processing time. 

Apart from this, it is an advantage to use a directional 
coupler for transferring a part of the output power no a 
power detector, so that the power detector converts the said 
part of the output power to a test voltage which is used for 
adjusting a power amplifier and the variable reactance. 

Moreover, it is an advantage to use a current of a last 
stage of the power amplifier to characterise the output 
power of the power amplifier for adjusting the power 
amplifier and the i^edance . This is an easy solution and 
requires less circuit elements . 

In addition, it is an advantage to use a voltage of the last 
stage of the power amplifier to characterise the output 
power of the power amplifier. This is easy and exact 
solution to characterise the output power. 
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It is an advantage to use a plurality of capacitors and 
conductors to adjust by switching some of those capacitors 
and inductors for the adjustment of the variable reactance. 

Alternatively, it is an advantage to use capacitors and 
inductors for the variable reactance whose capacitance and 
inductance can individually be changed. In this way, the 
number of necessary circuit elements for the impedance is 
sharply reduced and thereby reduces cost of design and 
manufacturing. 

Apart from this, it is an advantage to provide the 
capacitance and inductance of the impedance by using 
different types of microstrip lines* This leads to an easy, 
cheap and straight forward implementation of the impedance. 



Exemplary embodiments of the invention are shown in the 
figures and elucidated in detail in the description below. 

Description 

Mobile phones are designed with constantly smaller antennas 
in order to reduce the overall size of the mobile phone. An 
antenna exhibits a resonance frequency being centred in a 
frequency band allocated for transmitting signals by the 
mobile phone. The antenna is consequently modelled by a 
resonance circuit as an impedance and works as a bandpass. A 
smaller antenna shows are more limited bandwidth than a 
larger antenna. 
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The impedance of the antenna is changed by objects appearing 
in a vicinity of the antenna, because the objects reflect 
and/or absorb from the antenna emitted electromagnetic 
energy. These objects are e.g. a hand, different 
surroundings in a room or other people. The objects cause a 
changed resonance frequency of the antenna due to the 
changed impedance of the antenna. The impedance of the 
antenna characterises the antenna itself and objects near to 
the antenna. 

It is a goal to transmit a maximum amount of an output power 
of a power amplifier in a transmitter of a mobile phone as 
radio signals. This must be considered in respect to the 
transmission power necessary for an optimum reception by a. 
receiver. This means that the receiver can perform an error- 
free detection of the transmitted information. To provide 
this necessary transmission power, the power amplifier in 
the transmitter of the mobile phone must provide that 
transmission power in addition to power lost by reflections 
and attenuation from the output of the power amplifier to 
the antenna. 

Is the part of the reflected power high, then the power 
amplifier must provide more output power than in the case of 
a small part of refLected power. This consumes unnecessarily 
battery lifetime. Furthermore, the reflected power must be 
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dissipated somewhere, so that the electrical components in 
the transmitter of the mobile phone must cope with the 
reflected power resulting in unnecessary electrical and 
thermal stress reducing . Therefore, it is desirable to 
minimise reflections due to the antenna impedance. 

In microwave electronics, however, a concept of impedance 
matching is a precondition for a maximum power transfer from 
one device to another device, here, from the output of the 
power amplifier to the antenna. The matching condition is, 
that the output impedance of the power amplifier is matched 
by a complex conjugate impedance, so that all output power 
is transferred and reflections of power do not occur. A 
measure for how much power is reflected, is the so called 
voltage standing wave ratio (VSWR) . The higher the VSWR, the 
more power is reflected, e. g. a VSWR of € to 1 means that 
3dB of the total power is reflected, that is 50%. 

A concept to keep the output power o£ the power amplifier at 
a constant level is to apply the so called automatic gain 
control (AGC) . Using AGC the output power of the power 
amplifier is measured and converted to a test voltage. The 
test voltage is subtracted from a reference voltage to 
generate a difference voltage. The difference voltage givee 
a deviation of the test voltage from the reference voltage 
and thereby a deviation of the output power from the maximum 
amount of the output power. Consequently, the difference 
voltage is a measure for the VSWR and thereby of the 
impedance matching . 

In figure 1, a block diagram of a transmitter is shown. A 
data source 1 being a microphone with attached electronics 
is used to generate a digital data stream which is then 
transferred to a modulator 2 . The microphone converts 
acoustical waves into electrical signals, whereas the 
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attached electronics amplifies and digitises these 
electrical signals to generate the digital data stream. 
Alternatively, other data sources con be used, a computer, a 
key hoard, or a camera. 

The modulator 2 has a second data input which is used to 
receive signals from a local oscillator 3* The local 
oscillator 3 generates sine waves with a certain frequency. 
The digital data stream coming from the data source 1 is 
used to modulate those sine waves. Here, amplitude shift 
keying is used, that means a 1 in the data streams lead to 
passing the sign waves whereas a 0 in the data stream sets 
also the sine waves to 0. 

Alternatively, other modulation schemes can be used. In GSM 
Gaussian minimum shift keying (gmsk) is used- in GMSK the 
data bits are divided into even and odd bits and a high 
frequency and low frequency signal are mapped to bit groups 
consisting of an even and an odd bit. if the odd bit is a 1 
and the even bit is a 1 than a higher frequency signal is 
the modulated signal. If the odd bit or the even bit is a 1 
and the corresponding odd or even bit is a -1, then a low 
frequency signal is the modulated signal. If the odd bit and 
the even bit is -1 then the modulated Bignal is again the 
high frequency signal. The resulting signal is then filtered 
by a Gaussian filter to make frequency transitions from the 
high frequency signal to the low frequency signal and vice 
versa smoother. GMSK is therefore a frequency shift keying 
modulation technique. 

The modulated signal is then transferred to a first input of 
a power amplifier 4. The power amplifier 4 amplifies the 
modulated signal according to a signal coming from an 
integrator B into a second input of the power amplifier 4 . 
The amplified signal is then transferred to a coupler 5. The 
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coupler 4 transfers a small amount of the output power of 
the power amplifier 4 to a power detector 13. The larger 
amount (e . g. 99%) is transferred to an antenna 12 for 
transmitting the signals and to a impedance 11 which is 
switched in parallel with the antenna L2 . The impedance 11 
exhibits a variable reactance in order to match the antenna 
impedance to the output impedance of the coupler 4. The 
impedance 11 can also be placed in series between the 
antenna 12 and the coupler 5. Embodiments of the impedance 
are shown below. 

The power detector 13 consists of a diode converting the 
transferred power to a test voltage which is transferred to 
a first input of a summing device 6. The summing device 6 
has a second input to which a reference voltage is applied, 
the reference voltage coming from a voltage source 7 . The 
difference voltage generated by the summing device 6 is 
transferred to an integrator 8. The integrator 8 integrates 
the difference voltage in order to generate a control signal 
for the power amplifier 4 and for an analogue-digital 
converter 9. The integrator B is used because an ideal 
integrator has an indefinite gain for steady state signals 
and consequently a real integrator a very high gain for 
steady state signals which is necessary for the stability of 
a loop , 

The analogue -digital converter 9 converts the control signal 
to a digital signal. A digital signal is then transferred 
from the analogue -digital converter 9 to a processor 10. The 
processor 10 calculates for the digital signal an impedance 
setting of the impedance 11. This is used to match the 
antenna impedance to the output impedance of the coupler 5. 
In this way, a maximum amount of power is transferred to the 
antenna 12 for radio transmission. 
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In figure 2, a second embodiment of a transmitter after the 
invention is shown. A data source 14 which is as mentioned 
above a microphone with an attached electronics is connected 
to a first input of a modulator 16. The modulator 16 has a 
second input which is used for receiving signals from a 
local oscillator 15. The modulated signal is then 
transferred from the modulator 16 to a first input of a 
power amplifier 17. The power amplifier 17 amplifies the 
modulated signal according to a control signal from an 
integrator 19. The amplified signal is then transferred to 
an antenna 24 and an impedance 23 which is switched in 
parallel to the antenna 24. The impedance 23 is used to 
match the impedance of the antenna 24 to the output 
impedance of the power amplifier 17. Alternatively, the 
impedance 23 can be switched in aeries between the power 
amplifier 17 and the antenna 24 . 

From the power amplifier 17 , an output is connected to a 
summing device 18. This data output transfers a current of 
the last stage of the power amplifier 17 to the summing 
device 18. In the summing device 18, this current is 
converted to a test voltage. Then, the summing device IB 
subtracts this test voltage from a reference voltage, the 
reference voltage being generated by a voltage source 22. 
The difference of the test voltage and the reference voltage 
is then transferred to an integrator 19 which integrates the 
difference voltage. The output of the integrator 19 is 
connected to a second input of the power amplifier 17 and to 
an analogue-digital converter 20. The analogue-digital 
converter 2 0 converts the control signal of the integrator 
into a digital signal . The digital signal is then 
transferred from the analogue-digital converter 20 to a 
processor 21. The processor 21 calculates for the digital 
signal an optimum impedance setting for the impedance 23 . A 
signal is then transferred from the processor 21 to the 
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impedance 23. The impedance 23 exhibits a signal processing 
unit which is used for setting a variable reactance of the 
impedance 23. Alternatively, the processor 21 sets the 
impedance 23 directly. 

In figure 3, a third embodiment of the invention is shown. A 
data source 25 generates a digital data stream which is 
transferred to a modulator 27 modulating the digital data 
stream on a signal consisting of single frequency sine waves 
coming from a local oscillator 26. The modulated signal is 
then transferred from the modulator 27 to a power amplifier 
2B. The power amplifier 28 amplifies the modulated signal 
according to a control signal coming from a processor 30. 
The amplified signal is then transferred from a first output 
of the power amplifier 28 to an antenna 32 and an impedance 
31 which is connected in parallel with the antenna 32 . 
Again, the impedance 3L can be switched in series to the 
antenna 32. The impedance 31 is used for matching an antenna 
impedance to an output impedance of the power amplifier 28 
in order to achieve a maximum power transfer from the power 
amplifier 28 to the antenna 32. 

A second output of the power amplifier 28 is connected to an 
analogue-digital converter 29. A voltage from the last stage 
of the power amplifier 2B is transferred to the analogue 
digital converter 29. The voltage is characteristic for the 
actual output power of the power amplifier 28- The analogue- 
digital converter 29 converts thiB test voltage to a digital 
signal which is transferred to the processor 30. The 
processor 3 0 calculates for this test signal an optimum 
impedance for the impedance 31 and transfers an according 
signal to the impedance 31. Furthermore, the processor 30 is 
connected by a second output to the power amplifier 28 to 
send a control signal to the power amplifier 28 . Attached to 
the impedance 31 is a signal processing unit which is used 
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to set a variable reactance of the impedance 31, so that a 
matching to the output impedance of the amplifier 2B is 
achieved. 

In figure 4, a circuit diagram of the impedance 31 is shown. 
This circuit diagram is also valid for the impedances 11 and 
23. A signal processing unit 34 receives a signal 33 from 
the processor 30. According to this signal 33, the signal 
processing unit 3 4 operates switches which connect inductors 
and capacitors being switched in parallel. The signal 
processing unit 34 is therefore connected to a switch 54 and 
CO switches 56, 56, 60, 45, 47, 49 and 51. The signal 
processing unit 34 opens and closes those switches. 

The switches 54, 56, 5 8 and 60 connect inductors switched in 
parallel together . An inductor 53 is connected to mass and 
on the other side to the switch 54 and an output 62 which is 
connected to the output of the amplifier 2 8 and the antenna 
32. The switch 54 is on the other side connected to an 
inductor 55 which is also connected to the switch 56. The 
inductor 55 is on the other side connected to mass. The 
switch 56 is on the other side connected to an inductor 5 7 
and a switch 58 . The inductor 5 7 is connected on the other 
side to mass . The switch 58 is connected on the other side 
to an inductor 59 and the switch 60. The inductor 59 is 
connected on the other side to mass. The switch 60 is 
connected on the other side to mass. 

To realise the inductors in integrated circuits, an inductor 
is replaced by a circuit made of other circuit elements like 
resistors, operational amplifiers and capacitors. In figure 
5, such a circuit is presented. An input of the circuit 70 
is connected to a capacitor 71 and to a resistor 74. The 
capacitor 71 is on its other side connected to a resistor 72 
which is connected itself to mass and to a resistor 73 which 



(22) 001-352260 

is then connected to an positive input of an operational 
amplifier 75. Mircostrip lines are an alternative; they are 
explained below. 

The resistor 75 is connected on ite other side to the 
negative input of the operational amplifier 75 and to the 
output of the operational amplifier 75- From the input 70 
one sees an inductance which is determined by the value of 
the capacitor 71 the resistor 72, 73 and 74 and the 
operational amplifier 7S. 

The switches 45, 47, 49 and 51 are used to switch capacitors 
together in parallel. The capacitor 44 is on one side 
connected to mass and on the other side connected to the 
switch 45 and to the output 62. The switch 45 is connected 
on the other side to a capacitor 46 and a switch 47. The 
capacitor 46 is connected on the other side to mass. The 
switch 47 is connected on the other side to the capacitor 48 
and to the switch 49. The capacitor 48 is connected on the 
other side to mass. The switch 4 9 is connected on the other 
side to the capacitor 50 and to the switch 51- The capacitor 
50 is connected on the other side to mass. The switch 51 ie 
connected on the other side to mass . 

By switching together these inductors and capacitors several 
values for a reactance of the impedance 31 are realised. The 
number of possible reactances can be increased by switching 
together more capacitors and more inductors together. 

Alternatively, one can realise the inductors and capacitors 
by variable inductors and capacitors. Then, a signal 
processing unit applies directly a signal to the capacitors 
and conductors in order to change respectively the 
capacitance and inductance of these circuit elements. 
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Apart from realising the impedance with the variable 
reactance separate from the antenna,- it i3 possible to 
integrate the variable reactance in the antenna. For mobile 
phones patch antennas are widely used. A patch antenna 
consists of a metal plate deposited on a dielectric layer. 
The dielectric layer is either a substrate itself or it is 
deposited on another substrate, for example on a 
semiconductor substrate on which the electronics is 
fabricated. A feed line to the patch antenna is either 
buried below the dielectric layer using electromagnetic 
coupling for transferring the signals from the feed line to 
the patch antenna or the feed line ie a microstrip line in 
vicinity to the antenna also using electromagnetic coupling 
or the feed line is. directly connected to the patch antenna 
or the feed line consists of a slot through the dielectric 
layer thereby providing a waveguide. 

In Fig. 6, a patch antenna with a variable reactance is 
shown. A metal plate 70 as the patch antenna is fed by a 
line 71 connecting the patch antenna 70 and a transmitter 
with the power amplifier and a receiver. Thus, the antenna 
70 receives the signals to be transmitted by the line 71. 

Furthermore, a shortening pin 83 is connected to the antenna 
70 , The shortening pin B3 is connected to a switch 7 2 and a 
capacitor 7 3 which are connected to mass. By opening and 
closing the switch the reactance of the antenna 70 is 
changed. By adding more capacitors and switches, more values 
for the reactance can be realised. The shortening pin 83 
exhibits an inductance. The switch 72 is either operated by 
an attached signal processing unit which is connected to a 
processor described above or by the processor itself. The 
shortening pin 83 passes through the dielectric layer. 
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in Fig. 7, another embodiment of realising the variable 
reactance is shown. A metal plate 74 as an antenna is fed by 
a line 75. A shortening pin 76 as an inductor connects the 
metal plate 74 to mass whereas another shortening pin 84 as 
an additional inductor connects the metal plate 74 to a 
switch 77 which connects the shortening pin 84 to mass. By 
opening and closing the switch 77 the inductance of the 
antenna is changed. By adding more shortening pins more 
inductance values can be realised. In combination with the 
capacitors switched to the metal plate 74 as shown in Fig. 6 
using these shortening pins with switches an even wider 
range of reactance values can be realised. For the operation 
of the switch 77, the same is valid as mentioned for Fig. G. 

In Fig. 8, another embodiment of realising the variable 
reactance is shown. A metal plate 78 as an antenna is fed by 
a line BO with the signals to be transmitted. A shortening 
pin 79 connects the metal plate to mass and provides an 
inductance. A capacitance 81 connects the metal plate 78 to 
a switch 82 which is itself connected to mass. By opening 
and closing the switch 82 a variable capacitance and thereby 
a variable reactance is realised. Adding more capacitors 
with switches extends the range of possible reactances. By 
combining this realisation with those presented in Fig. 6 
and Fig. 7, a very large range of possible reactances can be 
realised. A further extension is possible by adding 
capacitors with variable capacitances. For the operation of 
the switch 62, the same is valid as mentioned for Fig. 6. 

Reactances can also be realised by microstrip lines. Due to 
a length of a microstrip line it transforms an open end of 
the microstrip line or a shortcut to any reactance, so that 
capacitors and inductors can be replaced. In microwave 
engineering, a length of a transmission line is no longer 
much smaller than a wavelength of a signal, so that an 
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individual length of a transmission line determines which 
phase and amplitude of the signal is at the end of the 
transmission line, so that depending on the length of the 
transmission line you see once an inductance or a 
capacitance at the end of the transmission line. 

A microstrip line ia a transmission line consisting of a 
metallized strip and a solid ground plane metallization 
separated hy a thin r solid dielectric. This transmission 
line configuration is used since it permits accurate 
fabrication of transmission line elements on a ceramic 
substrate . 

The processor stores the calculated impedance setting for 
each measured value thereby creating a table putting 
measured values in relation to the calculated impedance 
settings. Next time, when again a value is measured that is 
stored in the table, then the processor does not need to 
perform calculations again but it takes only the previously 
calculated value out of the table and transmits it to the 
impedance. When there are enough values in the table, the 
processor can start to interpolate for newly measured values 
which are between to previously measured values in order to 
save processing time and storage capacity. 

In addition, the processor stores the actual value of the 
impedance, so that if the measurement leads to the same 
value, the processor will not transmit a signal to the 
impedance . 

4. Brief Explanation of the Drawings 

Figure 1 shows a block diagram of a transmitter apart of the 
output power being transferred to a power detector, figure 2 
shows a block diagram of a transmitter,, a current being 
converted to a voLtage and a said voltage being used as a 
test voltage, figure 3 shows a block diagram of a 
transmitter, a voltage being used as a test voltage, figure 
4 a circuit with inductors and capacitors switched in 
parallel, figure 5 a circuit replacing an inductor, figure 6 
a patch antenna with a switchable capacitor in series with a 
shortening pin, figure 7 a patch antenna with a switchable 
shortening pin and figure 8 a patch antenna with a 
switchable capacitor. 
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Abstract 

An antenna of a transmitter of the radio station is 
matched to an output impedance of a power amplifier by 
adding an impedance with a variable reactance. A processor 
adjust 3 the variable reactance of the impedance according to 
an output signal of the power amplifier. The impedance with 
the variable reactance consists either of a plurality of 
inductors and capacitors or of variable inductors and 
capacitors or of a plurality of microstrip lines. The 
processor calculates an optimum value for the variable 
reactance according to a measurement of the output signal of 
the power amplifier and stores those values for those 
measured values. In this way, a table iB created, so that 
when the output signal is again measured the processor can 
use this table to determine which variable reactance will 
lead to impedance matching. 
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